Admission to hospital is usually recommended to achieve the best possible diabetic control during pregnancy. We have used blood glucose monitoring at home to find out if patients can achieve equally good control outside hospital. Twenty-five consecutive diabetic patients were studied, of whom 20 had taken insulin before pregnancy. Six of their 14 previous pregnancies had ended in perinatal death. The 25 women performed 4247 blood glucose measurements during their pregnancies. Overall the mean blood glucose concentration was 71 mmol/l (128 mg/100 ml); before meals the mean was 6 5 mmol/l (117 mg/100 ml). Mean concentrations were lower in the third trimester, but at no stage was control in hospital significantly better than at home. The mean hospital stay
Introduction
Over the past 30 years better management has reduced the perinatal mortality of diabetic pregnancy from over 30% to below 5%. Largely responsible has been the attempt to maintain maternal blood glucose concentrations as close to normal as possible. '-7 There are many difficulties in achieving and monitoring this degree of control, and therefore it is often suggested that pregnant diabetics should be admitted to hospital during the last trimester to allow frequent measurements of blood glucose concentrations.2 7 Such prolonged confinement is often unwelcome to the mother, particularly when there is a young family at home, and may waste hospital beds, which are expensive and in short supply.
By monitoring blood glucose concentrations at home8 9 and with an organised team approach to the management of the pregnant diabetic we tried to maintain optimum metabolic control without prolonged admission to hospital. We tried to operate this programme from the time of diagnosis of pregnancy and placed particular emphasis on an effort to control postprandial excursions of blood glucose.
Patients
Twenty-five consecutive pregnant diabetics, aged from 17 to 41 (mean 25 years), took part. Four were gestational diabetics but the others were on treatment before pregnancy, all but one on insulin.
The mean duration of insulin treatment was 10 years (range 1 month to 28 years). Nine patients had been admitted to hospital at least once because of ketoacidosis and nine at least once because of hypoglycaemia before the present pregnancy. Six patients had microvascular complications including two with proliferative retinopathy and two with persistent proteinuria. Of 14 previous pregnancies, six had resulted in perinatal death.
Two of the gestational diabetics were managed by diet alone, but all the other women were given insulin. Regimens were devised on an individual basis but usually consisted of two injections a day, each of soluble and isophane insulins.
Methods
Patients were taught to measure their capillary blood glucose concentrations using glucose oxidase strips (Reflotest) and a reflectance meter (Reflomat-Boehringer Mannheim Conversion: SI to traditional units-blood glucose: 1 mmol/l 18 mg/100 ml. when the obstetricians were still sceptical about the degree of diabetic control that could be maintained at home. The third was a woman of low intelligence in adverse social circumstances, and the last two were those with proteinuria who both developed pre-eclampsia. Seven patients spent less than a week in hospital before delivery. There were 12 deliveries by caesarean section, 10 vaginal deliveries after induction, and three after spontaneous onset of labour. The most common indications for caesarean section were previous section (three patients) and pre-eclampsia (three patients).
The mean gestational age at delivery was 37 weeks and the mean birth weight 3200 g. Eight babies were above the 90th percentile of weight for gestational age. Six of the 25 had initial Apgar scores less than seven, and four required active resuscitation. No baby developed respiratory distress. One had symptomatic hypoglycaemia needing intravenous dextrose, and in four others capillary blood glucose concentration fell without symptoms to below 2 5 mmol/l (45 mg/ 100 ml) but responded to oral feeding. Twelve babies developed jaundice. Six were treated by phototherapy alone, but one needed a single exchange transfusion because of rhesus isoimmunisation. There were no neonatal deaths. Three babies had congenital abnormalities (pulmonary stenosis, an asymptomatic sacral sinus, and partially fused toes).
Discussion
Standards for blood glucose control in pregnancy have often been published but few workers have reported how far these have been realised in practice. Published results have mostly been preprandial measurements in hospital during the third trimester. In these circumstances Essex et al2 achieved a mean blood glucose concentration of 6-2 mmol/l (112 mg/100 ml) and in a later publication'1 "an average blood sugar level of 4-9 mmol/l (87 mg/100 ml)," although in the latter no further details are given. Three-quarters of results in the large series reported by Jervell et al' were less than 6-1 mmol/l (110 mg/100 ml). Even fewer studies give details of results achieved in the first and second trimesters, but This policy hag undoubtedly succeeded in reducing perinatal mortality,2 7 but admission is inconvenient for the pregnant diabetic and her family. Furthermore, the expense can be justified only if necessary levels of control cannot be maintained as an outpatient or if hospital admission has advantages apart from diabetic control. For example, it has been suggested that diabetes predisposes to pre-eclampsia and that rest in hospital is an important preventive measure.'3 Others, however, have reported encouraging preliminary experience with outpatient management,6 14 15 and our results also do not indicate any advantages of routine admission to hospital. In all trimesters diabetic control in our patients was the same at home and in hospital. Only three developed pre-eclampsia, which was predictable in the two with persistent proteinuria.
Monitoring blood glucose concentrations at home was highly acceptable to our patients, who made an average of almost 170 measurements each. Only one resented doing so many and required-special supervision; she was an example of Pedersen at which 400 participated this year. Last year, when its annual meeting was arranged jointly with the European Nuclear Medicine Society, 800 attended. Thus in Britain a start has been made in developing an important part of clinical medicine, but the specialty has not progressed as far as in many other countries. The specialty is recognised by the World Health Organisation, which, jointly with the International Atomic Energy Authority in Vienna, produced a report entitled the Use of Ionising Radiation and Radioisotopes for Medical Purposes (Nuclear Medicine).' In the United States and Canada nuclear medicine is well established, there being a formal system of training and examination of doctors by a conjoint board of nuclear medicine (formed by the boards of internal medicine, radiology, and pathology). Australia and New Zealand have a similar training system based on the Royal Australasian Colleges of Physicians, and each major city in these countries has at least one nuclear medicine consultant to supervise the clinical work concerned with radioisotopes. Closer to home, many European countries have more nuclear medicine consultants per head of population than we do. For instance, there are 58 in Czechoslovakia-four times the ratio in Britain. The EEC has not yet recognised nuclear medicine as a specialty although an application for it to do so has been made from Britain and Eire and this is being supported by countries including France, Italy, and Germany.
In its widest form nuclear medicine embraces all the medical uses of radioisotopes, including in-vitro as well as in-vivo techniques. In many hospitals the in-vitro techniques are carried out in departments of biochemistry, chemical pathology, or general pathology. In Britain nuclear medicine in 1979 embraces the following aspects.
Radioisotope imaging-both static and dynamic imaging and function.
Radioisotope non-imaging function tests-including Schilling tests and tests of gut protein and blood loss, red cell survival, and thyroid uptake (and scan).
